Introduction
The optimal treatment for sacral fractures is dependent on the radiographic fracture pattern and the presence of neurological deficit. The most commonly used classification system is that of Denis et al. which classifies these fractures based on the location relative to the sacral foramina, and the incidence of neurological injury. 1 Zone I fractures involve the sacral ala lateral to the border of the neural foramina; zone II fractures involve the neural foramina; and zone III fractures involve the central sacral canal medial to the foramina. Indications for surgery for sacral fractures are varied, but usually involve stabilisation of unstable pelvic ring injuries. Surgical decompression without stabilisation is seldom indicated. 2 We report on the assessment, management and clinical course of a patient with a minimally displaced zone II sacral fracture and persistent debilitating neurological symptoms.
Consent was obtained from the patient prior to publication of this case report.
Case report
A 16-year-old girl was admitted to the hospital after she fell off her horse and landed on her right side. The horse had fallen and landed on her left side causing a lateral compression injury to the pelvis. A zone II fracture of the left sacrum was diagnosed and she was discharged on crutches. She initially had numbness down the left leg followed by gradually worsening dysaesthetic pain requiring re-admission 3 weeks after the accident. She complained of severe pain, predominantly in the ball of the left foot and the lateral aspect of the foot, as well as marked hypersensitivity of the heel. She complained of numbness around the anus but had full voluntary control of both bladder and bowel. On examination she preferentially lay with the left hip flexed and externally rotated, knee flexed and ankle plantar flexed, most likely in an attempt to reduce tension on the lumbosacral plexus. She had normal power and sensation in the right leg and could straight leg-raise up to about 70 degrees before she had some discomfort on the left. On the left there was marked hypersensitivity of the L5 and S1 dermatomes but normal power. Active dorsiflexion exacerbated the pain in the foot. She required a variety of analgesics and was on strict bed rest with some improvement of the pain.
CT ( Figure 1 ) and MRI ( Figure 2 ) confirmed a left-sided sacral fracture with the fracture line running along the ala extending into the foramina of S1, S2 and below. Initially the neurological symptoms were ascribed to plexus irritation from underlying haematoma. After careful scrutiny of the 3D reconstructed CT, a bony fracture spur was identified near the suspected course of the lumbosacral plexus. A spinal epidural catheter for infusion of low dose bupivacaine was placed in an attempt to control the pain while allowing aggressive physiotherapy to mobilise the neural structures in bed, but strictly no weight bearing. Following a week of this therapy, the catheter was removed with instant recurrence of the pain. It was then decided to progress to surgical management.
With the patient supine, a sub-iliacus approach was utilised and an anterior sacral osteotomy with decompression of the lumbosacral plexus was performed. The periosteum of the internal aspect of the pelvis was lifted and the sacro-iliac joint exposed. The medial structures were mobilised and a bony fragment lying perpendicular to the sacral ala was identified and resected with an upcut. The rest of the fracture zone was smoothed off but the foramina were left untouched. Post-operatively there was immediate resolution of the pain with some persistent numbness and weakness of dorsiflexion which resolved, and she was discharged home 3 days following surgery.
She developed new neuropathic pain 2 weeks following surgery, this time predominantly in the L5 distribution. The pain gradually worsened and was associated with functional S1 weakness and a decreased ankle reflex on the left. MRI was repeated demonstrating bone and lumbar plexus oedema, but no residual bony fragments were noted to be causing compression. Conservative management was continued in the form of mobilisation and oral analgesics including pregabalin, amitriptyline, etoricoxib and a sedative as needed. The pain dissipated over a few weeks and by 6 weeks postsurgery, the patient had recovered fully and was discharged ambulant. In time she returned to all her preinjury activities.
Discussion
Sacral fractures are easily missed and therefore require a high index of suspicion following serious trauma. The presence of a neurological injury greatly increases the rate of diagnosis of sacral fractures, but may often be masked by other distracting injuries. 2 The majority of sacral fractures can be diagnosed on plain pelvic inlet and outlet X-rays, but CT-scan remains the modality of choice for diagnosing occult fractures and defining the nature and complexity of the fracture. [2] [3] [4] [5] [6] Historically, the majority of sacral fractures were managed conservatively, and reports of good outcomes in patients treated non-operatively do exist. 2, 7 Definitive indications for surgery are relative and include marked displacement, instability, neurological compromise and open fractures. Patients with neurological deficit resulting from compression and contusion of the cauda equina have been shown to do better with surgical decompression, either direct or indirect, than those that were managed conservatively. [2] [3] [4] Authors also recommend early decompression, less than 24 hours following injury but at most 2 weeks following injury, for improved outcomes in patients with neurological deficit following a sacral fracture.
Here we describe a patient with an apparently benign sacral fracture but persistent neurological deficit and pain. She did not respond to a protracted course of 2 In this case, the offending structure was on the anterior aspect of the sacral ala and therefore an anterior approached was used. No surgical stabilisation of the fracture was required. We conclude that conservative management should be attempted in undisplaced sacral fractures with minimal neurological deficit, but in the presence of ongoing disability and clinical or radiological evidence of neural impingement, surgical management should be considered.
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